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1. Mé dau

Céc hoat dong san xuit cong nghiép nhu nd
min khai thac dé, hoat dong cua cac may quay ly
tam tai trong dong lon, dong coc cu bé tdng, giao
thong,... ludbn phat sinh cic chin dong rung (con
goi 1a rung dong) lan truyén trong moi trudong gy
ra cac thiét hai vé vat chét va stc khoe cho cong
déng dan cu lan can can duoc theo doi.

Tai mot $6 dia phuong, cong tac giam sat dinh
ky hang nim v& danh gia tac dong méi truong bao
gom thu thap cac thong s6 vé khong khi, bui, nudc,
tiéng 6n, rung dong,... dugc cac xi nghiép khai md,
co sO san xuét, cong truong xdy dung thyuc hién
theo Ludt Moi truong va cac quy dinh hién hanh.
Bén canh d6 mot s dia phuong va nganh quan 1y,
viéc do dac cac thong s6 chin dong rung chua dwa
vao chuong trinh giam sat dinh ky hodc chi yéu
cau doanh nghiép do dac khi xung quanh ving khai
thac mo ¢6 mat o dan cu cao [1, 3].

Hién nay & Viét Nam cac quy dinh vé tham s
chin dong rung, may do va phuong phap do chi
dung lai & mic do khai quat thong qua cac tiéu
chuin va quy chudn nhu: TCVN 6963-2001,
TCVN 7378:2004 va QCVN 27:2010/BTNMT.
Phuong phap do dugc gidi thi¢u trong tiéu chuin
bao gdm céc loai may do it phd bién va c6 ché do
dinh sin, viéc chuén dinh céac may nay dé co duoc
cac théng s6 chinh xé4c ciing chua duge huéng dan
cu thé. Tur thuc té phuong phap do tham sé chin
dong rung giy ra do cac hoat dong san xuét cong
nghi¢p bang cac tram may tham do dia chin c6 sin

224

trong cong tac dia vat ly cho phép thuc hi¢n do va
danh gia tdc dong moi truong.
2.Khai quat vé rung dong

Chan dong rung (hay rung dong) phat sinh tu
yeu t6 tu nhién va yéu t6 con ngudi. Hoat dong
kién tao trong vo Trai DAt nhu dong dat, nui ltra la
chc tai bién ty nhién, ning luong giai phong ra
truyén bén dudi mat dat tao nén cic rung dong &
nhiéu cép d6 khac nhau. Pay la nhiing hién tuong
ma thoi diém phat sinh, con ngudi chua hoan toan
xac dinh trudc duoc. Cac nguén phat sinh chin
dong gy ra do hoat dong cuia con ngudi nhu: hoat
dong giao thong duong bo, duong sét; van hanh
cac thiét bj cong nghi¢p nhu cac may nghién sang,
may quay ly tdm trong dc bé tong va nghién xi
mang, bom thiy luc; hoat dong xay dung st dung
bua may doéng coc bé tong vao nén mong cong
trinh; cac vu nd trong khai thac khoang san [2].

Trong bai bdo nay, ching toi chi yéu xét hoat
dong Cong nghiép phat sinh chén dong rung tr qua
trinh n6 min trong 16 khoan ciia cac mo khai thac
da xay dung.

3. Rung déng do nd min trong khai thac da xay
dung

Thubc né va phu kién nd dung trong cong
nghi€p goi chung la vat liéu no6 coéng nghlep
(VLNCN). Khi phdi hop véi cac phuong tién no
khac nhau dé kich hoat luong thudc nd sé tao ra
cac phuong phap né min khac nhau nhim dat dugc
hiéu qua t6i da cong nang khai thac va an toan.
Theo mot nghia don gian, né min trong 18 khoan 1a



mdt phan tmg hoa hoc giita thude nd voi khong khi
sinh ra mot khéi khi v6i 4p suét rat 16n (khoang
10°Kg/cm®) va nhiét d6 rit cao. Khéi khi nay dap
vao phan da xung quanh 16 khoan chira thubc nd.
Nang lugng giai phong rAt nhanh. Pay la pha thu
nhit cia qua trinh né min. Pha thu hai, tiép ndi
ngay sau pha thir nhét, 14 pha truyén séng nén va
song va dap. Khi mat song dich chuyén tdi, nd sé
gdp moi truong bat dong nhét hodc cac mat ranh
gidi. Tai d6, mot phén nang luong duogc truyén
qua, phan con lai s& phan xa. Trong qué trinh
truyén song, kh6i khi mang 4p suit 16n nhiét do
cao ndy sé& lan truyén va xdm nhép theo moi huéng
vio cac khe, vét nit hodc mot déi bat lién tuc nao
d6, hodc ca nhiing ranh gioi lién két cua cac 16p,...
va mot khi nhitng khdi d4 bi v& va bi roi ra khoi
khéi da goc, s€ khong con lyc tac dung nao xuét
hién sau d6 nira vi ngudn ning luong nd duoc gidi
phong hét. Toan bo qué trinh nay dién ra chi trong
vai mili gidy tinh tir khi khoi nd. Phan nang lugng
khong tham gia vao viéc pha huy da, co thé goi la
ning lwong hao phi. N6 dwoc chuyén hoa ra cac
dang khac 1a chin dong rung, song va dap khong
khi, séng chin dong trong cac mach nudc va nhiét
do [2]. Trong truong hop nay, rung dong la mot
dang chuyen dong hinh thanh boéi nguon nang
lwong do nd min cong v6i mot phan phat sinh khi
¢6 su chuyén dong cua khéi da. Rung dong 1a h¢
qua khong mong mudn cua qua trinh nd min phé da
va truyén ra moi truong xung quanh gy anh
huong xéu dén doi sdng va cong trinh.

Song rung dong sinh ra khi nd min c6 thé chia
thanh hai loai chinh: séng doc, song ngang va song
mat. Mot rung dong toan di€n dugc danh gia
b6i ba thanh phin tryc giao v6i nhau theo ba
huéng sau: Ngang - dich chuyén ngang & mot goc
thich hop s0 voi diém né; Thang dung; Doc dich
chuyen doc trén mot dudng thang giita tuyén do va
noi nd min.

0 khoéng cach gﬁn ngudn nd, song rung . sinh ra
chu yeu la song khdi. Cac séng nay lan truyen theo
dang cau v€ cac huéng xung quanh nguon nd cho
dén khi gdp mot mat ranh gidi. Ranh gi6i ndy co
thé 1a 16p da khac, mat thoang, khe nut, chd tiép
xuc, bé mat hodc 1a 16p dat. Khi song khdi gap cac
ranh gi6i nay s& sinh ra song mat. Khi song khéi
tiép xuc v6i mét mat thoang, van tdc dinh s& tang
gin gép d6i, do vay néu cac phuong phap do rung
thong thuong khi dat may ghi khong phu hop sé
cho ra két qua khong dung [2].

Tbc d6 rung dong truyén ra m01 tru’ong trong
mot don vi thoi gian goi 1a van toc truyén, va su
mét ning luong trén duong truyén goi 1a su suy
giam chén dong.

Dé mo ta chi tiét hon cac thanh phan cua rung
dong nd min, cé thé dua vao so sanh tuong ddi
gitta rung dong trén mat dét véi su Chuyén dong
cuia mot phﬁn tor dang ndi trén mat nudc hd khi ¢
song. Cac thanh phan chuyén dong cua phin tir lac
nay nhu sau:

- Chiéu dai séng la khoang céch giita 2 dinh
song ma phan t dat toi;

- Van téc truyén 1a tbc do dich chuyén phan tir
hudng vé trude va sau nguodn nang luong trong mot
don vi thoi gian;

- Van téc thanh phan 1a tbc do phéan tir dao
dong 1én xudng xung quanh vi tri can béng. Trong
nd min, dao dong thanh phﬁn cua dat hay con goi la
dich chuyén thanh phan, tuong Ung véi song rung
dong va dugc do theo dai luong vén tdc thanh
phén, tinh bang milli mét/gidy;

- Van téc dinh PPV 1a van tc thanh phin
cuc dai;

- Tan sb 1a s6 1an dao dong cua cac phan tir
trong mét gidy. Sy dao dong nay dugc tinh bang
Hertz (Hz);

- Gia tbc (a), dugc dinh nghia 1a van tdc tinh
cho mét don vi thoi gian.

Viéc quan tréc song dugc thuc hién béng cach
ghi cac dao dong ctia mat dit tai nhitng vi tri nhét
dinh. D thi dao dong d6 dugc g01 la hinh dang
song hay biéu d6 song, n6 biéu dién sy thay d6i
cta cac dich chuyén moi trudong theo thoi gian tai
diém quan sat. Dao dong song 1a db thi c6 dang
hinh sin tit dan. bo tat dan ty 1€ thudn voi
ty sb Vs/Vp (ty sb tdc do n) cia moi trudng vung
dat ngudn.

Bién dd séng quan sat dugc & mot vi tri nhét
dinh phu thudc vao cong sudt va cac didu kién
ngudn phat, bao gdm: ban kinh a ciia 15 hdng, bién
do ap sudt kich, ty sb téc d6 n va mat do p cua moi
trueong dat ngudn.

Téan sb dao dong phu thudc vao ban kinh 15
héng, ty s6 tbe d6 n va toc do truyén song ngang
Vs. Cac dao dong tan sb thip duoc hinh thanh khi
ban kinh a 16n, toc do truyén séng ngang nhé va ty
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sO toc d0 16n. Khi a nho, Vs 16n, n nho cac dao
dong dugc hinh thanh c6 tan so cao.

4. Phuong phap do chin dong rung
4.1. Yéu cau kj thudt va tiéu chuén dinh gid

Tiéu chuén Viét Nam (TCVN) ap dung dbi VO’l
viéc do chin dong rung da duoc ngh1en clru, tong
hop tir cc tiéu chudn, quy chuén tuong dwong
dang st dung trén thé giéi (ISO, ASTM, ANSI,
USSR, DIN....). Hién nay c6 trén 10 tiéu chuin quy
dinh c4c vAn dé& lién quan vé thiét bi, phuong phap
su dung, thong s6 do va nhitng murc giéi han rung
dong ra moi truong cho phép, ap dung cho nhiéu
dbi tugng gy rung va Ch1u tac dong bdi rung. Tuy
vay, cac tiéu chuan ndy can phai nghlen cuu trén
thuc té dé chi tiét hoa céc tiéu chudn hon nita sao
cho dé dang su dung, da dang vé thiét bi, théng
nhit vé& quy trinh danh gia theo tung trudong hop,
d6i trong mot cach chinh xac va hiéu qua kinh té.

Sau day 1a mot sb thuat nglr chuyén dung, yéu
cau vé thiét bi do, phuong phép do, trong cong tac
do rung (trich dan tir cac bd TCVN va do Trung
tam thong tin Tiéu chuin do ludng chét luong Viét
Nam phat hanh).

Gia tdc: 12 mot trong nhung dai luong co ban
cua rung dong Gia tbc chuyén dong tinh tién duoc
biéu thl bang mét trén gidy binh phuong (m/s? ) va
gia tbc chuyén dong quay duoc biéu thi bing
radian trén gidy binh phuong (rad/s®). Pai luong
duoc st dung la cac gia tri trung binh binh phuong
(r.m.s), (TCVN 6964-1:2001). Trong céac trudng
hop rung dong co tén s rat thap hoac tin hiéu rung
dong yeu ¢6 thé tién hanh do vén tbc rung dong va
chuyén dbi sang gia tc rung dong.

Gia tri dinh twong duong (EQ peak): la dai
lugng trung binh ctia céc gia tri cuc dai cua gia toc
rung trong mot khoang thoi gian.

Gia tri hiéu dung (r.m.s): 1a gia tri trung binh
binh phuong, dugc xac dinh theo cong thuc:

1 T
s = ,/;Ia%t).dt (1)
0

trong do: A4, ,,,1a gia tri hi€u dyng cua gia tde rung
r.m.s, tinh béng mét trén gidy binh phuong; a(t) 1a
gia tbc rung, tinh bang m/s>; T 14 khoang thoi gian
do, tinh bang gidy.
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Diém do co ban: La diém do nim trén duong
ranh gi6i gitta duong giao thong va khu cong cong
- dan cu.

Diém do suy giam La cac diém do dé do muc
rung suy giam, nim trong pham Vl khu vuc cong
cong - dan cu, tren duong lan truyen rung tir diém
do co ban va nbi tlep nhau, cach déu nhau theo mot
khoang cach nhét dinh 3m, 5Sm,... tuy thudc vao
yéu cau can xét).

Thoi gian do: Thoi gian do can du dé dam bao
tinh chinh xac thong ké.

Thiét bi: Ding cac thiét bi do chuyén dung it
nhit phai gdm cac thiét bi sau: Cam bién; Thiét bi
chuyén d6i tin hiéu; Thiét bi doc va ghi két qua do.
Thiét bi do phai c6 cac dic tinh k¥ thuat t6i thiéu
nhu sau: Dai tAn s§ do: 1 Hz - 300 Hz; Gia tdc:
0,005 m/s* - 200 n/s*; Pai luong do dugc: Gia tri
dinh tuong duong (EQ peak), Gia tri hiéu dung
(r.m.s).

Céac quy trinh danh gia thong sb rung dong
duogc xéc dinh trong TCVN 6964 (ISO 2631) da sat
nhap phuong phap lay trung blnh gia tri rung dong
theo thoi gian va ca dai tan sé do. Thiét bj do pha1
c6 dai dong da 16n ddi véi céc tin hiéu cao nhat va
thdp nhit. Céc tin hiéu dwoc ghi trude khi phan tich
duoc loc béng bo loc tn sb thép c6 ngudng cit -
3dB (khoang 1,5 lan tin sé do cao nhit) dé ting
cao nhét ty 1& tin hiéu so v6i nhidu va tinh chat
tuyén tinh cta pha dao dong trong dai tan sb dic
trung (TCVN 6964 - ISO 2631).

4.2. Str dung mdy tham do dia chin do tham sé
rung dong

D6i v6i cic mo khai thic da bang nd min,
ngudn nd duorc xac dinh 1a ngudn cau doc va co
phuong truyén song la phuong toa tia nén tuyen
quan sat thuong duge bd tri huo‘ng vao tdm nguon
n6. Can tuan thu cac nguyén tac vé an toan theo qui
dinh ctia mo trong qua trinh tham gia do tai cong
truong. Khi do trong ving ban kinh nguy hiém
(cach tAm bai nd min dudi 300m), phai yéu cau hd
trg cac phuong tién che chén da vang [4].

S6 lugng diém thu can thiét trén mdi tuyén dé
danh gia mirc suy giam rung do nguoi do tu quyét
dinh theo thuc té tai hién trudng va theo yéu cau
muc dich ciia 1an do. Tuy nhién can b tri da sb
luong cac kénh dé do cac thanh phan ngang va
thang dtmg rai déu trén tuyén.



Dé danh gia cac dic trung riéng vé rung dong
(cac tin sb rung dong) cia mot cong trinh xdy
dung doi hoi bd tri va lwa chon mét s6 diém do hop
1y. S6 lwgng nay phu thudc vao kich thude va mirc
d6 phuc tap cia cong trinh xay dung. Ché’ing han,
dé xac dinh anh huéng cua rung ddng do cac
ngudn lan truyén trong moi trudng, tac dong l1én
tda nha thi cach tdt nhat chon vi tri dat cc cam
bién nim trén hodc gin moéng nha. Néu khong thé
do trén méng nha thi chon diém do dién hinh trén
tudng ngoai chiu lyc chinh & d cao san tﬁng trét.
Viéc xac dinh do dich chuyén cua két ciu hoic
bién dang trugt ctia toa nha can c6 cac thong s6 do
truc tiép trén cac thanh phﬁn chiu luc tao nén do
cing cua két céu, hau hét 1a cac phép do theo ba
phuong & cac goc chinh cua cong trinh. Phén 16n
cac trudng hop thuce té, do gidi han khach quan nén
phai dong nhit cac dang co ban va do cac dic tinh
t6i da trong toan két cdu dong thoi két hop quan sat
c4c thanh phan nhu san, tudng va cira so.

4.2.1. May dia chin

Khi quan tric chin dong trong pham vi ban
kinh 16n xung quanh mot ngudn gay chén dé xac
dinh ban kinh an toan cho khu vuc lan can thi viéc
Ivra chon hé théng ghi nhan béng cac tram ghi dia
chén c6 kha ning thich tmg voi moi diéu kién dia
hinh va dap tng dai tin sb rong.

C6 mot s6 hé may ghi dia chén thudng thiy
hién nay va coé thé st dung nhu Seistronix
RAS-24, Terraloc MARK 6, Model 16S 12 and
24 Channel Seismographs, Model 12S12L Channel
Seismograph,... [4].

4.2.2. Bt thiét bi
Cach gan geophone:

- Gén geophone 1én bé mat dét ké ddi tuong do
(san, nén nha hay mit dét,..) va huéng vé phia
ngudn rung dé thu dwgc cac tin hidu rung trung
thuc. Tranh do trén dudng di néu c6 thé;

- Khi do rung trén nén dét, geophone duoc gin
trén mot coc sit co duong kinh tuwong dwong
® > 16mm, dong sau xudng dat khoang tir 20 dén
40cm. Pau coc sit nay khong duge nhd cao hon
mit dat qua 2cm.

Tinh toan:

Mirc gia téc rung L, tinh bang dexiben (dB),
theo cong thic sau:

La = 201g(A/A0) (2)

trong d6 Ay = 10" m/s>

A la gia toc rung, tinh bing mét trén gidy binh
phuong, dugc do truc tiép trén may theo gia tri
r.m.s hodc tinh toan theo ham sb (1) khi sir dung
c4c hé may dia chin [4].

5. Két qua do chén dong rung tai cic mé da xay
dung tinh Pong Nai

Du 4n do kiém tra danh gia cac thong sb chin
dong rung tai cac mo khai thac d4 xay dung tai tinh
Ddng Nai bao gdm trén 30 tuyén do dia chin duoc
b tri huéng dén tam cac bai min (hink 1).
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Hinh 1. So' d mé phang vi tri may do rung

Két qua do chin dong rung khi nb min cho thiy
tai mdi mod déu c6 murc do chin dong rung va
khoang cach an toan do chin dong rung do duogc
khac nhau. Dua trén co sé tai liéu do duoc tai hién
trudng & ting bii nd, tap thé tac gia da tién hanh
xir 1y tai liu dé xay dung biéu dd cho timg mo
nhim lam sang té quy ludt phat sinh chén dong
rung, so sanh véi QCVN 27-2010 v& chén dong
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rung nhim xac lap khoang cach an toan cho mdi
mé va cung cip thong sO cho cac nha quéan ly
moi truong.

5.1. Xur ly va xdy dung tai liéu

Céc két qua do rung doéng do nbé min tai mdi
mdt mo trong dugc thé hi¢n theo cac dang tai
liéu sau:

- D6 thi biéu din gia téc rung dong trung binh
(dB) Iuc no6 min;

- Biéu db gia téc rung dong luc nd min (m/s?).
Db thi biéu dién gia téc rung

Gia toc rung la gia tri gia toc tong duoc tinh
theo gia tri binh phuong trung binh cta phép cong
vecto cac gia toc rung dong ghi nhan dugc theo
phuong ngang va phuong thang du’ng Db thi gla
téc rung dugc thé hién theo ba thoi diém quan tric
khac nhau (true nd, khi nd min va sau thoi diém
nb min) va biéu dién quy luat bién ddi (suy giam

gia tri rung dong) theo phuong kéo dai, quy luat
nay dugc moé phong tuong trng véi ham mii:

y=ab" 3)

Trong d6: y la gia tri gia toc tai vi tri c6 khoang
cach x(m) tir tim nd dén diém ndi suy; a va b 1a cac
hé s6 nhan dugc trén co sd cac dit li€u quan tréc
thyc té tai timg mo. Cac dang tai liéu biéu dién
két qua:

Biéu dd song rung doéng

Thé hién muc dd rung dong (mlllVOlt) tai mot
s6 vi tri trén tuyen quan trac Bleu do cho ta thdy
so bo tinh chit séng bao gom tan sd, chu ky va
bién d¢ tai tung vi tri may thu va trén tuyén quan
sat (hinh 2).

Biéu db gia téc rung dong

Thé hién gia toc rung dong trude nd, khi nd
min va sau thoi diém nd min (dB), biéu dd suy
giam gia téc theo khoang cach (hinh 3).
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Hinh 2. B4 thi séng tai mé Tan Hanh, a: geophone di¥ng, b: geophone ngang
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Vi tri so voi nguon no (mét)
—o— Gia toc rung cuc dai khi nd min
—e— Muc rung trong diéu kién mo dang hoat dong
---¢-- Mtrc rung sau thoi gian no min 1 phit
——phuong trinh suy giam gla toc theo khoang cach:

Hinh 3. D thi bidu di&n gia téc rung tai md Tan Hanh

5.2. Két qud quan tric chin djng rung tai cic mé  vi tri dat may thu cu thé va gia tri quy luat bién dbi
Két qué quan tréc thong sb rung dong con duge ~ duoc tinh theo h%‘m suy giam (3) theq timg mo hodc
téng hop dudi dang cac bang gia tri do dac tai cac ~ rong MOt mo vol nhiéu quy mo béi n6 (bang I).

Bang 1. Két qua do gia téc rung tai cac mé da

Mé Hang Nai
Vi tri (m) BVvVT 211 233 250 266 277 288 293
Ltc nd min 11h30’ dB 56,9 55,0 54,6 56,6 55,8 56,8 56,1
Quy luat bién dbi dB 56,38 56,19 56,05 55,91 55,82 55,73 55,68
M Téan Hanh
Vi tri (m) BVvT 252,07 262,14 267,18 272,22 277,27 282,31 292,41
LGc nd min 11h5°21” dB 72,59 72,21 73,37 71,21 69,91 71,64 68,71
Quy luat bién dbi dB 73,3 72,3 71,8 71,4 70,9 70,4 69,5
Mo Sok Lu 6
Vi tri (m) BVvVT 260,5 265,9 2714 276,8 282,3 287,7 293,1
Luc né min 11h0521" dB 68,9 67,5 67,6 70,6 69,5 68,5 66,4
Quy luat bién déi dB 69,6 69,3 69,0 68,7 68,4 68,0 67,7




Dé d6i sanh mirc do khac nhau gitra cac mo vé
muc dg, thoi gian chan dong ya‘l khoang céach an
toan theo QCVN 27:2010 c6 thé xem bang 2.

Bang 2. Bang gia toc rung dap rng QCVN 27:2010
(Khoang céch tdi thiéu theo quy lut suy giam
gia toc do thuc t&)

Mo Hang Nai TanHanh  Sok Lu 6
Thubc nd (kg) 850 1428 2900
rfg(zﬁqr;g cach téi diém 100 300 170
Gia téc (dB) 57,4 68,78 74,7
QCVN 27:2010 75

Tir két qua quan trac va tinh toan gia toc rung
dong do nd min trén cac mo cé thé rut ra mot sb
nhén xét sau:

- Gia tdc rung dong quan tric duoc trén ting
mo c6 quy luat suy giam theo khoang cach, quy
ludt nay c6 thé dugc moé phong theo ham (3). Su
suy giam theo khoang cach khong chi phu thudc
vao khéi luong thudc nd ma con phu thudéc manh
mé vao méi trudng nd, dic diém dia chét trong
khu vuc.

- Cac phuong phap nd min dang 4p dung hién
nay nhu vi sai truyén thong, vi sai phi dién, vi sai
day nd rai mit,... ¢6 m01 lién h¢ chat ché voi nhau
quyét dinh dén tham s6 chdn dong rung tai timg
mo, thoi gian tit chan dong.

6. Két luan

Phuong phép do chin dong rung nhim muc
dich cung cap mot trong cac chi tiéu danh gia tac
dong moi truong tai cac khu vuc co hoat dong san
xudt cong nghiép. Viéc ap dung phuong phap do

béng cac thiét bi may tham do dia chin trong do
tham s6 chidn dong rung duac cac nha vat ly dia
chét do dac dap ung yéu cau vé d6 chinh xéc, phu
hop dbi véi phuong phap nd dang ap dung va cau
trac dia chét trong hoat ddng khai thac.

Thong s6 nay can dugc cac nha quan 1y moi
trudng theo ddi thuong xuyén theo dinh ky 6 thang
trong bdo cdo tac dong modi truong hodc dinh ky
hang quy nhiam kip thoi diéu chinh lugng VLNCN
va phuong phap nd cho phii hgp véi mic do cho
phép tac dong dén moi truong séng. Cong tac danh
gia tac dong moi truong nén dugc thuc hién doc
1ap boi céc nha quan Iy méi truong, nhim dam bao
tinh khach quan.
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SUMMARY

Vibration testing method in environmental management using seismic recording system

Nowaday, industrial activities often face to environmental impacts exceeding safety levels. To control these effects, local

authorities should examine characteristic factors of undertaking actions regularly; apply modern monitoring methods to get

more accuracy and convenience. The article introduces a method of monitoring blast vibration parameters in Dong Nai

province using seismic recording systems.
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